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The development of high performance simulation codes is often a demanding process, due to the
complexity of the phenomena to be simulated but also to the proliferation and evolution of
computer architectures. The success of such efforts is dictated by the time required to achieve a
functional prototype code of the application, and then an optimized production version of the
code. Simultaneously, achieving an optimal usage of the available, and frequently scarce,
computational resources is of major importance to developers and users of simulation codes. To
achieve these goals, it is often necessary to develop or integrate algorithms, models, and
computational techniques from a group of collaborators with diverse expertise.

The purpose of this minisymposium is twofold. Firstly, it focuses on a set of cutting edge
software tools and frameworks currently used to tackle scientific computing applications. The
availability of advanced tools like the ones to be showcased has enabled more complex physical
phenomena to be addressed and as a result contributed to the growth of the computational
sciences community. This community includes scientists, designers and developers of high-end
technology who require computerized modeling solutions, portable software libraries, but also
convenient interfaces or friendly frameworks. Secondly, the minisymposium includes
presentations on a set of challenge applications, ranging from the nano to the cosmic scale, that
have important requirements for computing resources but that have also fostered the
development of novel techniques and tools.
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GridSolve: A Seamless Bridge between the Standard Programming Interfaces and Remote
Resources

Jack Dongarra
University of Tennessee and Oak Ridge National Laboratory

GridSolve is a client-server system that enables users to solve complex scientific problems
remotely. The system allows users to access both hardware and software resources distributed
across a network. GridSolve searches for computational resources on a network, chooses the best
ones available, and using retry for fault-tolerance solves a problem, and returns the answers to
the user. A load-balancing policy is used by the GridSolve system to ensure good performance
by enabling the system to use the computational resources available as efficiently as possible.
Our framework is based on the premise that distributed computations involve resources,
processes, data, and users, and that secure yet flexible mechanisms for cooperation and
communication between these entities is the key to metacomputing infrastructures.



